Effects of Ca/Pi ratio, Ca2+ x Pi ion product, and pH of incubation fluid on accumulation of 45Ca2+ by matrix vesicles in vitro.
The capacity of matrix vesicles (MV) to induce mineralization under various electrolyte conditions has not been explored. Accordingly, we examined the ability of isolated MV to induce calcification using synthetic lymphs with ranges of Ca/Pi ratio, Ca2+ x Pi ion product, and pH relevant to both normal and pathological conditions. At a fixed ion product of 2.84 mM2, 45Ca2+ uptake was supported at all Ca/Pi ratios tested, with ratios of 1.3-1.4 being optimal. Rapid ion uptake became saturated at levels greater than 2.7 mM2 when studied at a fixed Ca/Pi = 1.3, indicating a rate-limiting membrane ion porter. However, treatment of MV with non-ionic detergent did not destroy their ability to induce mineralization. At constant Ca/Pi of 1.3 and Ca2+ x Pi of 2.63 mM2, maximal uptake rates occurred at pH 7.6-7.8 over a pH range of 7.0-8.0, with significant uptake being supported only over the narrow range of pH 7.4-7.8. Studies showing that the effects of pH on amorphous calcium phosphate (ACP)-mediated calcification were very similar to those of MV, indicate that a stabilized form of internal ACP may induce crystalline mineral formation during MV-mediated calcification.